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cyathium, head). However, irrespective of these differences,
geitonogamy is controlled by time correlations in all examples.
Dichogamy, extended male phases and delayed female stages
result in an almost synchronous flowering sequence within each
module and branch order. As the branch orders usually flower
successively multicyclic dichogamy is realised in all examples.
Though promiscuous pollination is expensive in terms of pollen
production the advantages of multicyclic dichogamy are evident.
Pollination is assured by the opportunistic use of all kinds of
pollinators available. To attract them the small flowers are densely
arranged and often form pseudanthial units. Genetic diversity of
the offspring is assured by the high level of outcrossing within a
population, while also isolated individuals are able to survive by
delayed selfing between two successive module orders.
doi:10.1016/j.sajb.2009.02.034
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Sutherlandia frutescens (L.) R. Br., an indigenous South
African medicinal plant, has gained new popularity due to its
reported benefits to HIV/AIDS and diabetic patients. Although
this plant has a reputation as a traditional treatment for cancer
patients, hence the common name of cancer bush, little is
known about its biochemistry. Pharmacological research to
elucidate the health-related benefits of Sutherlandia extracts is
gaining momentum. A complex mixture of compounds
(triterpenoid glycosides, flavonoids, amino acids, saponins
and pinitol) accumulate in this plant. This study focused on four
of these compounds: asparagine, arginine, canavanine and
GABA. Currently, little is known about the factors that control
the synthesis of these four metabolites in Sutherlandia. Hairy
roots derived from Agrobacterium rhizogenes-mediated trans-
formation, were generated and the transgenic status of roots was
confirmed using molecular techniques. A highly regenerative
tissue culture system based on Murashige and Skoog (1962)
medium (MS) was developed. The two types of cultures were
highly advantageous as a scientific tool as they provided con-
trolled systems which were easily manipulated in vitro. We
have been using them to study the underlying mechanisms
that control synthesis of asparagine, arginine, canavanine and
GABA by monitoring the levels of these compounds via
LCMS. The effects of certain abiotic factors (salts and water
availability) were examined. Sodium chloride (50 and 100 mM)
and polyethylene glycol (3% [w/v]) were used to test for salt
and water stress on propagules, respectively. High levels of
NaCl significantly reduced canavanine levels whilst increasing
the accumulation of arginine and GABA. Modifications also
included doubling or halving the amount of nitrogen macro-
nutrients in MS medium. Nitrogen availability correlated to
canavanine synthesis with increased nitrogen being most ben-
eficial for canavanine production. This paper focuses not only
on canavanine synthesis and the other amino acid-like com-
pounds but also on the secondary metabolite analysis of
the in vitro cultures.
doi:10.1016/j.sajb.2009.02.035
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Lippia scaberrima Sond. (Verbenaceae) is a small aroma-
tic shrub indigenous to South Africa. A camphorous essential
oil was obtained from bulk aerial parts of L. scaberrima by
steam distillation. Gas chromatography with flame ionization
detection revealed that limonene, 1,8-cineole and R-carvone
were the main oil constituents. Strong in vitro antifungal
activity of the essential oil was observed against common
postharvest spoilage pathogens of mango, avocado and citrus
fruit. R-carvone was found to be largely responsible for this
antifungal activity. These results were confirmed by semi-
commercial and commercial trials using fruit treated with
coatings, amended with L. scaberrima essential oil. The
control treatments were done using standard commercial
fungicide applications, while the experimental treatments all
consisted of coating amended with the oil or single terpenoid
constituents, in the absence of synthetic fungicides. Effective
disease control was obtained using all of the amended treat-
ments. Quality parameters measured indicated that the overall
quality of the fruits was maintained. Essential oil amended
coatings could eliminate environmentally harmful toxic waste
originating from standard packhouse procedures. Alterna-
tively, the use of essential oils alone or in combination with
synthetic fungicides, could lengthen the useful lifespan of
existing fungicides.
doi:10.1016/j.sajb.2009.02.036
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Small leaves are prevalent in nutrient impoverished systems
that receive most of their rainfall during the winter months
(Mediterranean-type ecosystems). The adaptive function of small
leaf sizes could be associated with sclerophylly and/or increased
thermal and mass transfer associated with small leaves that are
highly coupled to the atmosphere due to high boundary layers
conductances. We determined the variation in leaf temperatures,
water flux and stomatal densities with leaf dimension and other
leaf traits in components of the flora of the Cape Floristic Region
(CFR). There was little variation in specific leaf area (SLA) with
leaf dimension, although SLA was low in the CFR relative to
other biomes. Leaf temperature was higher in large leaved plants,
but the differences in leaf temperature across a broad range of leaf
sizes (0.8 mm to 27 mm) were relatively small. Leaf water flux
was strongly reduced in plants with larger leaves. We suggest that
reduced leaf size is associated with increased thermal coupling
during summer drought facilitating maintenance of leaf tempera-
tures close to ambient without high water costs for transpirational
cooling. However, small leaves also maximise water flux during
periods of high soil moisture, which may drive mass-flow of
nutrients to the roots. This may be particularly important in the
low-CEC soils in the CFR.
doi:10.1016/j.sajb.2009.02.037
Floristic groups in Namibia
P. Craven, L.L. Dreyer, A.B. Van Wyk
Department of Botany and Zoology, Stellenbosch University,
Private Bag X1, Matieland 7602, South Africa
Namibia is divided into nine phytogeographic groups, based
exclusively on distribution patterns of plant species. The species
do not show identical geographic ranges, but rather ranges
that coincide because they have similar ecological tolerances,
evolutionary histories or both. Results are presented in the form
of a map based on representative species from each of the nine
groups. The groups provide a different set of information on the
flora of Namibia and can serve as a basis, not only for plant
biological and conservation studies, but also for studies on all
other biological groups, as well as a framework for evaluation
of climate change models, paleo-environmental studies and
others.
doi:10.1016/j.sajb.2009.02.038
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In recent decades, urban nature conservation and especially
the conservation of plant diversity has taken a back seat to the
general goal of societies, namely to improve human well-being
through urban development. The effects of urbanization can
especially be seen in the North-West Province where the
biodiversity of the Grassland and Savanna biomes is being
displaced at an alarming rate. The general aim of this study was
to analyse patterns of plant diversity along an urbanisation
gradient using a spatial statistical approach. The settlement of
Ganyesa, situated in the Bophirima district in the North-West,
was chosen for the study. Using GIS techniques, a grid was
placed over the settlement and plant surveys were done ac-
cording to the transect-point method every 500 m to collect
frequency and cover percentage data. Different land-use types
were identified, namely natural areas, fragmented natural areas,
fallow fields, road verges, wetlands, home gardens and ins-
titutional gardens. Species diversity (α and β) and different
diversity indices were determined for the land-use types, fo-
cusing also on the relation between native and exotic species,
annual and perennial species, and different functional types.
Differences in plant species diversity and richness were ob-
served between the land-use types and were indicated in
ordination and block-kriging maps respectively. A social survey
was completed by means of questionnaires to determine the
socio-economic status and gardening activities of 55 home
gardens. Visible correlations occur between the socio-economic
status of the homeowners and the plant diversity of their
gardens. In this study base-line information is gathered for
further studies aimed at simultaneously addressing poverty
alleviation and the conservation of biodiversity in settlements.
Urban agricultural practices following the eco-circle approach
of vegetable cultivation is one example of such projects.
doi:10.1016/j.sajb.2009.02.039
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Pollinator-mediated selection through the differential pre-
ference of flower colour can potentially play an important role
in the structuring of flower colour within plant communities.
Co-flowering sympatric species can compete through inter-
specific pollen transfer which can reduce reproductive fitness.
To determine the effect of foreign pollen on Oxalis seedset we
conducted experimental hand pollinations within the field.
Through this approach we could determine the strength of
selection acting via interspecific pollen transfer as well as
through competition for pollinator services. We also assessed
the influence of flower colour on pollinator foraging behaviour
in seven Oxalis communities. This revealed that transitions
between species by pollinators were less likely with greater
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